METOJUYECKHUE PEKOMEHJIALIUA
K MPOBEICHUIO 3aKJII0YNTEIbHOI0 3Tana
Bceepoccniickoil 0 1MMNMAAbI IKOJIbHUKOB 10 TEXHOJIOTUH
B 2021-2022 yye6HOM roay
(1151 OPraHu3aToOPOB U YJIEHOB KIOPH)

HanpaBJIeHne «Texmma, TEXHOJOI'MA U TEXHUICCKOEC TBOPYECTBO»

INPAKTHUKA 110 3D-MOJEJIMPOBAHUIO U IIEYATHU
(C HCITOJIB30OBAHUMEM 3D-IIEYATHN)

3agaHune NpakTUYecKoro Typa no HanpasaeHnam «3D-mogennpoBaHme 1 nevatb» U «3D-
NPOTOTUMNUPOBAHUE» HEOBXOAMMO BbIMO/MHATL B CMNeunasbHOM KabuHeTe (KOMMNbIOTEPHOM
Knacce), 060pya0BaHHOM B COOTBETCTBMW C HOPMATMBAMM MO OXpaHe Tpyaa.

YYyacTHMKaM OnMMnuMaabl NO TEXHOOMMU, BbIBpaBLLUMM NPaKTUKY No 3D-moaenmpoBaHmio
W NPOTOTUNMPOBAHUIO, NOTpPebyeTca cneaytouiee obecneyeHue:

1) [nA BbINONHEHUA YepTexka U TEXHUYECKOTo PUCYHKA Ha Kaxpgoe paboyee mMecTo yyacTHUMKa
(cton) HeobxoAMMbl YEpPTEXKHbIE MNPUHAANEKHOCTM (TONbKO ANA NpakTMKn no 3D-
MOZENNPOBAHUIO N NeYaTn):

nncTbl bymarm dopmata A4 — NpeanodTUTENIbHO YEPTEKHOM;

NNHelKa (pekomeHayetcs 30 cm), yronbHMKKM YepTéxHble (45°, 30°, 60°);

LUMPKYNb YEPTEKHbIN;

KapaHAaawwm npoctble (TM 1 NOBbIWEHHOM MAFKOCTK);

NACTUK;

py4Ka nuwywan (TEMHO-CMHME UM YEPHbIE YepHUA).

AN NI NI N NN

2) [Ana komnbtoTepHoro 3D-moaennpoBaHMA M NOATOTOBKM NMPOTOTMNA HA Kaxzaoe pabouee

MEeCTO y4aCTHMKA Heobxoanmbl:

v\ NepcoHanbHbIi KOMMbIOTEP CO CNEAYHOWMMN PEKOMEHAYEMbIMU XapaKTEPUCTUKaMMU:
TaKTOBAA 4acToTa npoueccopa nopagka 21Ty wn Bblwe npu Koauyectse saaep 4,
onepatmMBHaa namatb (RAM) He meHee 8 b, Buageokapta 1 I'b, »kecTkuit gmuck (HDD)
nopaaka 250 b co ceobogHbiM NpocTpaHcTBOM He meHee 50 b, pekomeHagyeTca
onepaunoHHana cuctema Windows 10 64 6ur;

v" 3D-NpUHTEP C BO3MOXHOCTbIO Neyatn nnactukom PLA (Hanpumep — Picaso3D Disigner
PRO 250, ALFA 2.1, PrintBox3D 270 Pro);

v 3anac nnactrka gna 3D-neyatn Ha umetowemca 3D-npuHTepe (13 pacuéTta 1 606uHa Ha
Karkabl 3D-npuHTep, natoc 1 3anacHas Ha Kaxable 2 pabouymx mecTa);

v\ [NA CHATUA M NepBUMYHON 0BPabOTKM MONYYEHHbIX MNPOTOTMMNOB PEKOMEHAYETCA Ha
Kakgom paboyem mecte ¢ 3D-NpuUHTEPOM MMETb NOAXOAAWMA UHCTPYMEHTAPUN:
WwnaTenb y3KUN, HagduaK, Kycauku, naccaTuKm ¢ y3KMmmM rybrkamu;

v’ ecnn 3D-npuHTEp ucnonbsyeT dnew-Kapty: ¢ew-HakonutTenb AN BO3MOMHOCTU
nepeHoca AaHHbIX ¢ KomnbioTepa Ha 3D-npuHTep, KapT-puaep USB;

v' nporpammHoe obecrnedeHne aKTyasibHbIX BEPCUiA:

e 3D-pepaktopbl — KOMMAC 3D?, Autodesk Inventor, Autodesk Fusion 360;

e Opaysep u goctyn B NHTepHeT ana obecneyeHmAa BOSMOXKHOCTM pPaboTbl B 061a4HbIX
pepnaktopax (Fusion 360, Tinkercad);

e nporpammbl-cnaricepbl gnsa paboTbl ¢ umetowmmea 3D-npuHTepom — Cura, Polygon,
Slic3r, Repetier Host;

! Npu ucnonbsosBaHMM Ha paboumx MecTax y4yacTHMKOB bGecnnaTHoi Bepcum Komnac 3D 12 LT Het
BO3MOXHOCTM COXPaHATb moaenu B dopmat STEP 1 STL, B 3TOM ciyyae cnefyeT yCTaHOBUTbL Bepcuto 17 1 Bblle.
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e CpenacTBa 3axBaTa U COXPAHEHMA CKPUHLLOTOB;
e cpeacTBa NpocmoTpa rpadpuydecknx pamnnos n popmata PDF.

3) Ha paboyem mecTe OpraHM3aToOpPOB HYXKHO MMETb CeaytoLee OCHALLEHME:

v\ NepCcoHanbHbIl KOMMbIOTEP CO CNEAYIOWMMU PEKOMEHAYEMbBIMU XapaKTepUCTUKAMM:
TaKTOBAA 4acToTa npoueccopa nopagka 21Ty wm Bblwe npu Koaudectse saaep 4,
onepatuBHaa namatb (RAM) He meHee 4 b, BuageokapTta 1 b, »ecTkuit gmuck (HDD)
nopsaka 250 b co cBob6oAHbIM NpocTpaHCTBOM He MeHee 50 B, pekomeHayeTcs
onepauunoHHasa cuctema Windows 10 64 6uT;

v\ NpUHTEp ANA pacrneyaTbiBaHMA YepTeskeil Y4aCTHUKOB W CONPOBOAUTE/IbHOM
OOKYMEHTaLUM ONMMNNaLbI;

v' nporpammHoe obecrneyeHne akTyaNbHbIX BEPCUIA:

e 3D-pepaktopbl — KOMIMAC 3D (c Bo3mMO*KHOCTbIO paboTbl ¢ dopmatamm STEP u STL),
Autodesk Inventor, Autodesk Fusion 360;

e Opaysep 1 goctyn B UHTEepHET Ana obecneyeHns BO3MOXKHOCTM paboTbl B 061a4HbIX
peaaktopax (Fusion 360, Tinkercad);

e nporpammebl-cinaiicepsbl ans pabotbl c umerowmmmnca 3D-npuHTepamm — Cura, Polygon,
Slic3r, Repetier Host;

e cpeacTBa NpPocmoTpa rpadpuyecknx pamnnos n popmarta PDF.

Hactpoiiku 3D-neuyatu onpepenarnTca No NpuopuTeTam NAOWAAKM NPOBEAEHUA WU
BbICTABAAOTCA MO PEKOMEHAAUMAM Npon3BoauTenel (TMN NaacTMKa, TeMnepaTypa aKCTpyaepa
W CTON1a, NPOLEHT 3aN0/IHEHUA, TO/ILMHA CN0A, CKOPOCTb NeyvaT). ITU HACTPOMKM LOMKHbI ObITb
npeaocTaBaeHbl y4acTHUKAM ANA BbINOSHEHWUA 3a0aHUA.

Mepes Ha4yanom nNpaKTUYEeCKoro Typa, A0 OObABNEHMA Yy4yaCTHUKAM 3ajaHuA,
pekomeHayeTcAa BblaenuTb Bpema (15—30 MMHYT, TouHee cneayeT y3HaTb Y OPrKOMUTETA) ANA
03HAaKOMNEHMA YHACTHUKOB € 060pya0BaHNEM paboyero mecta 1 BbINOJHEHUA MablX NPODOHbLIX
06pasyoB NevyaTun, N3roToBAAEMbIX UMUK TyT }Ke. B cnyvyae HeobxogmmocTn, cnenyet NpoBecTu
TEXHUYECKYIO KOHCY/IbTALMIO YYaCTHUKA U Hanaaky obopyaoBaHumA.

Dna cobniopeHna paBHbIX YycnoBui ocyuwectBieHMA 3D-neyatm  HACTOATENbHO
pekoMeHayeTcA MCNoNb30BaTb HAa paboumx mecTax y4acTHMKOB OAMHAKoBoe obopyaoBaHwue,
npoBepeHHOe 3apaHee, C O4MHAKOBbIMW HACTPOMKAMMU.

B cnyyae Bbibopa y4acTHMKOM nporpammHoro obecnevenusa Fusion 360 uau Tinkercad,
peKomMeHAyeTCA NCMONb30BaTb A1A PaboTbl cneunanbHO CO34aHHYI0 YYETHYIO 3anUCh NIOLWAAKM.

DOna noppepku npouecca 3D-neyat u onepaTtMBHOK HanapgKku obopyaoBaHuA Ha
naowaaKe A0MKEH NPUCYTCTBOBATb TEXHUYECKUIA SKCNEPT.

Ona noAroToBKM NOBEpPXHOCTU CTONIMKOB 3D-NpUHTEPOB pekoMeHayeTcA MCNOoNb30BaTb
noaxoAsaWwmi K faHHomy Tuny 3D-npuHTEpOB Kae.

Ons cHATMA M nepBMYHOM 06PabOTKM MONYYEHHbIX NPOTOTUMOB PEKOMEHAYeTCA Ha
Kaxkaom pabouem mecte ¢ 3D-NpUHTEPOM MMETb MOAXOAALLMA MHCTPYMEHTApWUI: wnaTenb
Y3KUI, HaAPUAN, KyCauKM, NACCaTUNKM C Y3KUMMU TyBKamu.

BONbWKWHCTBO NpeacTaBAeHHbIX Nporpamm — 6ecnnaTHbl MAM paboTatoT yYepe3 web-
nHTepdeinc (c npepBapuUTeNbHOM perucTpaument y4€THOM 3anmcK, Ha 3To 0Obl4HO TpebyeTca
BPeMs, NO3TOMY He PeKOMeHAYeTCs PerncTpmpoBaTbca B AeHb NnpoBeaeHus). Mpu BbINOAHEHUN
334aHMA YYAaCTHUK MOXKET MCMO/b30BaTb HECKO/IbKO NPOrpaMm MOLENMPOBAHMUS.

YyacTHUKM moryT 6bITb NoAroTossieHbl K pabote B Apyrnx nporpammax (SolidWorks,
Sketchup, T-Flex, Blender n pap.), ogHakKo AOCTYNHOCTb W QYHKUMOHAN 3TUX MNPOrpamm
orpaHuyeHbl. HanuuuMe nnatHoro nporpammHoro obecneyeHus, OT/IUYHOIO  OT
pekomeHAyemMoro 34ecb, Ha NOLWAAKAX NPOBeAEeHUA OIMMNUAAbI He rapaHTupyeTca!



MpunoxeHne 1

PEKOMEHAYEMOE ITPOI'PAMMHOE OBECIIEYEHUE
JJIA ITIPAKTUKHA 11O 3D-MOJAEJIUPOBAHUIO U ITEYATH

Ne | HaumeHosaHue MpumeyaHue UHTepHeT-cCbIKa
1. | Komnac 3D LT | 6ecnnaTtHas, HO https://kompas.ru/kompas-3d-It/about/
v.12 He paboTaet ¢
dopmaTtamm STL, KomnnekTbl:
OBJ, STEP, https://edu.ascon.ru/main/download/freeware/
nostomy
pekomeHayeTca
bonee
npoABUHYyTanA
Bepcma—17u
Bblle
2. | Komnac 3D nnartHas, https://edu.ascon.ru/main/download/kit/
v.19 OOCTYMHa
obpasoBaTenbHas
NIMLEH3MA UK
Tpuan
3. | Autodesk b6ecnnaTHa AnA https://www.autodesk.ru/education/free-
Inventor v.20 | obpasoBaTenbHbix | software/featured?referrer=%2Feducation%2Ffree-
N BblLe yupeaeHui software%2Ffeatured
4. | Autodesk b6ecnnaTHa AnA https://www.autodesk.ru/products/fusion-
Fusion 360 obyuatowmxca n 360/students-teachers-educators
npenogasartenem
5. | Tinkercad 6ecnnatHa https://www.tinkercad.com/
6. | Ultimaker becnnaTHa https://ultimaker.com/software/ultimaker-cura
Cura
7. | Polygon 2 becnnaTtHa, https://picaso-3d.com/ru/products/soft/polygon-2-0/
pabotaet ¢ 3D-
npUHTEPaM#u
Picaso
8. | Polygon X becnnaTtHa, https://picaso-3d.com/ru/techsupport/soft/designer-x/
pabotaet ¢ 3D-
npUHTEPaMu
Picaso, Hy*KHa
pernctpauus
9. | Slic3r 6ecnnatHa https://slic3r.org/download/
10.| Repetier Host | 6ecnnaTHa https://www.repetier.com/
11.| Nporpamma b6ecnnaTHa https://app.prntscr.com/ru/download.html
3axBaTa MoHo ncrnonb3osatb WwraTHble B OC.
CKPUHLIOTA
12.| Cpepactsa 6ecnnaTHbI https://ru.pdf24.org/
npocmoTpa https://get.adobe.com/ru/reader/otherversions/
PDF



https://kompas.ru/kompas-3d-lt/about/
https://edu.ascon.ru/main/download/freeware/
https://edu.ascon.ru/main/download/kit/
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/products/fusion-360/students-teachers-educators
https://www.autodesk.ru/products/fusion-360/students-teachers-educators
https://www.tinkercad.com/
https://ultimaker.com/software/ultimaker-cura
https://picaso-3d.com/ru/products/soft/polygon-2-0/
https://picaso-3d.com/ru/techsupport/soft/designer-x/
https://slic3r.org/download/
https://www.repetier.com/
https://app.prntscr.com/ru/download.html
https://ru.pdf24.org/
https://get.adobe.com/ru/reader/otherversions/

MpunoxeHune 2

TPEBOBAHUS 11O BUJEO®UKCALINU K MECTY ITIPOBETIEHW A
PETUOHAJIBHOTI'O 9TAITIA BCEPOCCUUCKOU OJUMIIUAAbI INKOJbHUKOB?

Mpn  HeobxoaumocTM  BedétcA  BUAEOPUKCAUMA  BbIMOSHEHUA  YYACTHUKAMMU
npakTnyeckoro Typa. O6uime TpeboBaHmMA (pasmelLeHbl Ha caiTe onmmnuaabl3):

1) Bupeodukcauma npoBOAUTCA BO BCEX ayAUTOPUAX (MOMELLEHMAX), TAE YYaCTHUKM
BbINONHAIOT OIMMMNNAAHbIE 3a4aHUA.

2) BuaeoduKcaums npoBOAUTCA B TeYEHWE BCEro nepuoga npoBeAeHUs ONMMMMALHOIo
Typa, HauyMHaA C BXOAa YYaCTHMKOB B ayAUTOPUIO W 3aKaH4YMBaA WX BbIXOAOM W3
ayauTOpUM NoCNe 3aBepLUeHUa ONMmMnuaapl.

3) Ha nonyyeHHbIX BUAE03aNncAX A0NXKHbI ObITb 3aPUKCUPOBAHbI: 0OLWMIA NNaH ayAUTOPUM,
BCe paboune mecTa y4aCTHUMKOB O/IMMMNMAZbI, @ TAaK¥Ke MeCcTo, Ha KOTOPOM NPOU3BOANUTCA
BCKPbITUE NAKeTa C OJIMMMNMAAHBIMU 334aHUAMWU U COOP BbINOJHEHHbIX OJIMMMNUALHbIX
pabor.

4) Mony4yeHHble BUAE03annCK A01XKHbI MO3BONATL BUAETb KaXKA0ro y4aCTHUKA ONMMNMAAbI,
BbINONHABLUEr0O 3a4aHNA B AHHOM ayAUTOPUN.

5) B cny4yae ecnum B aygutopum HaxoamTtca 6onee 20 y4acTHMKOB OAMMNMaAbl, HeobxoaMmo
obecneunTb BUAEOCHEMKY C ABYX U Bonee BUAEOKamep.

6) Bcnyyae ecnv B oAMMNMAAHbIX 3a4aHUAX NPeayCMOTPEHbI 3a4aHuA, Tpebytowme ycTHOro
0TBeTa, NPOM3BOAMUTCA BUAEO3AMMUCH C 3aNUCHIO 3BYKa (BMAEO-ayaM03anmCh).

7) MonyyeHHble BUAEO3anmMcM Heobxoanmmo nepeaatb Ha USB-dneww-HakonuTenax B NyHKTbI
CKaHupoBaHusa FTAOY ANO MUKO (ogHoBpemeHHO ¢ onnmnuagHbiMmn pabotamm). Takke
BO3MOXHO MCNONb30BaHWeE ApPYroro obLeA0CTYNHOro ANA YTEHUA HOCUTENA.

8) MMepenaya BMAeO3anMcen NPOU3BOANUTCA NO aKTy Npuema/nepenayn, NnpyM 3Tom Ha Bcex
USB-dnew-Hakonutenax Heobxoganmmo yKasatb: gaTy, npeameT, Ne wkonbl, Ne ¢pnew-
HakonuTens.

Mpu npoBeAeHMM BUAEOPUMKCALUUM MPAKTUKM NO 3D-MOLENMPOBaHMIO M MeYyatn U
NPaKkTMKM no 3D-NpOTOTUNMPOBAHWUIO cneayeT pPasmMecTUTb BUAEOKamepbl TaK, 4YTO6bI
$uKcMpoBaTbh NpomucxoanLLee Ha 3KPaHe yYacTHUMKA, BHATHO 3aneyatneTtb npouecc 3D-neyatu
Ha Ka)Xkaom pabouem mecTe, a TaK)Ke NPoLLecc CO3AaHUA YepTeKel YHaCTHUKAMU BPYUHYIO.

Mo OKOHYaHWKM PaboTbl OpraHM3aTopam cneayeT NPUHATb BCE CO34aHHbIe YY4aCTHUKOM
paboTbl COrNacHoO 3aZlaHMIo NMPAKTUKMK, Y4ECTb UX B CNEeLManbHOM INCTe (CM. MpUMep fanee) nog,
NOAMNMCb YY4ACTHMKA, a TaKKe caenaTtb GpOTO KaXKAO0ro c4aBaemoro matepuana:

v uyepTexei, 3CKN30B, PUCYHKOB Ha Bymare;

v ¢aitnos 3D-moaenm ¢ 3KpaHa;

v daitnos npoekTa usgenus B cnaicepe;

v\ UTOroBbIX YepTexkeln n3aenua (C 3kpaHa UAKM pacneyaTtok);

v pacneuyaTaHHOro NpPOTOTUNA U3AENUA.

Mpn ¢doTorpadmMpoBaHUM MaTepPUaNoB YYaCTHUKOB CledyeT PacnosioKWUTb B Kagpe
WMHAMBUAYANbHbIA HOMEP YYaCTHMKA, YTo6bl N0 GOTO MOXKHO 6bIJI0 TOYHO UAEHTUDMLMPOBATL
NPUHaaNeXHocTb pabotbl. doTorpadupoBaTb NEPCOHY CaMWUX YYaCTHUKOB He cieayer.
CospaHHble ¢OTO M BMAeoMaTepuanbl NpeaHasHayalTca ANA [AOKYMEHTUPOBaHMA Typa
OIMMMMAAbI U HE NoANeXKaT Ny6IMYHOMY PacnpOCTPaHEHMIO.

doTorpadun maTepranoB B 3/EKTPOHHOM BUAE CAeAyeT NMPUNOKUTb K OCTa/ibHbIM
cOoaBaeMbiM maTepuanam no UToram nNpakTUYecKoro Typa.

2 HeobxoamMMocTb 1 cnocob BuaeoduKcaLmm onpeaenser oprkoMmmTeT
3 https://vos.olimpiada.ru/2021/region/equipment — TpebosaHmMA no BuaeoduKcaLmm
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MpunoxeHune 3

BCEPOCCMWCKAA ONIMMIMUALIA LLUKOJIbHUKOB
MO TEXHOJIOIMNK, 2021-2022 yu. .

SARTKOYUTEJSIbHBIN 3TAT
HANPABNEHUE « TEXHUKA, TEXHOOTUM U TEXHUYECKOE TBOPYECTBO»,
«KYNbTYPA IOMA, IU3AMH U TEXHONOTUU»

MpakTuKa no 3D-moaenmMpoBaHMIoO U NeYaTn

JINCT YUETA CAAHHBIX YYACTHUKAMU MATEPUAJIOB TPAKTUKHA

Pocnunco

Homep (norun)
Y4aCTHUKA

Ne yYacTHMKa

Y1. Tex. pucyHok
Y2. daitnbl mogenn
Y3. daitnbl STL/OBJ

Y4. daiinbl G-kopg,

Y5. CKpuHWOTHI

Y6. daiinbl STEP

Y7. Yepréx, PDF
Y8. MpotoTnn

Moanucy aKcnepToB NAOLWAAKM

[ara:




1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.
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NHCTPYKIUA ITO OXPAHE TPYJA
ITPU PABOTE HA HEPCOHAJIBHOM KOMIIBIOTEPE

1. OBIIMUE TPEBOBAHUSA OXPAHBI TPYJA

K pabore Ha nepcoHaslbHOM KOMMbOTEPE AOMYCKAlOTCA /Auua, npolweawue
npeaBapuTebHbIN MeANLMHCKUI 0oCMOTp, He nmetrowme MeOMNUMHCKNX
NPOTUBOMOKa3aHUI, BbINONHAKOLWME TpebOBaHMA NPaBUA NO 3KCNAyaTaLMM KOHKPETHOro
nepcoHanbHoro Komnototepa (ganee MK), 03HaKOMAEHHbIE C HAaCTOALLEM MHCTPYKLMEN MO
6e3onacHocCTH.

OnepaTop, AONYCTUBLUMMA HapyLIEeHWEe WHCTPYKUMM MO OXpaHe Tpyaa, MoXKeT ObiTb
NPMBAEYEH K AUCUUNANHAPHOM OTBETCTBEHHOCTMU.

OnacHbIMU 1 BpeAHbIMUW NPON3BOACTBEHHBIMU PAaKTOPaMM, KOTOPblE MOTYT BO34ENCTBOBATb
Ha paboTHWKa Npu BbINOJAHEHNN PAabOT HAa NEPCOHANbHOM KOMMbIOTEPE ABAAIOTCA:

e (du3Myeckme (MNoBbillEHHblE YPOBHM 3/IEKTPOMArHUTHOIO M3/y4eHWUs, PEHTreHOBCKOro
N3ay4yeHua, ynbTpadmnoneToBoro UsnyvyeHua, MHOPaAKPACHOTO U3NyYeHUs, CTaTUHECKOro
3N1eKTpUYecTBa,  3anblleHHOCTM  paboyeit  30HbI;  MOBbIWEHHOE  coAepXKaHue
MOMIOXKUTENbHBIX A3PONOHOB U MOHWMMKEHHOE COAEPrKaHMEe OTPULATE/IbHbIX a9PONOHOB B
BO34yXe pabouyelt 30Hbl; MOHUMNKEHHAA WMAM MNOBbIWEHHAA BNAXXHOCTb BO34yxa pabouei
30Hbl; MOBbILIEHHbIN YPOBEHb LUIYMa, OCBELLEHHOCTU, MPAMOM 6AECTKOCTU, OC/IENIEHHOCTMY;
HepPaBHOMEPHOCTb pacnpeaeneHua APKOCTM B NOMe 3PEHMA; MOBbILWEHHAA APKOCTb
CBETOBOTO M306paXKeHus, ypOBEHb MY/IbCALMM CBETOBOIO MNOTOKA; NOBbILIEHHOE 3HAYEHNe
HaNPSXeHUs B 3NEKTPUYECKON LLenn);

® XMMMYecKMe (noBbllleHHOEe cogepkaHune B Bo3ayxe paboyen 30HbI ABYOKUCU
yrnepoga, o3oHa, ammunaka, ¢peHona, bopmanbaernaa);

e ncuxodusmonormyeckne (HanpsykeHue 3peHusa, BHUMaHUA; bonbliol obbem
nHPopMaUMN; UHTENNEKTyallbHble W 3MOUMOHAJIbHble Harpysku; AJuTeNbHble
CTaTUYEeCKME Harpy3KW; MOHOTOHHOCTb TpyAa; HepauMOHaNbHAA oOpraHusauma
paboyero mecra);

e Ouonornyeckme (MoBbllWEHHOE  coAeprkaHMe B Bo3adyxe  paboyeilt  30HbI
MUKPOOPraHM3mMoB).

MomeleHnA ¢ NepcoHanbHbIM KOMMbIOTEPOM A0/KHbI ObITb OCHALLEHbI aNTEYKOM NepBOM
NOMOLLM M YTNEKNUCNOTHBIMW OTHETYLUNTENAMM.

B nomeweHuax, roe nposoastcs pabotbl Ha (MK, Heobxogmmo co3gaTb OMNTUMAJIbHblE
ycnoBus 3puTenbHon paboTbl. OcBeleHHOCTb paboyero mecta Npm CMeLaHHOM OCBELLEHUMU
(B ropn30HTaNIbHOM M/IOCKOCTM B 30HE PasMeLLeHUsA KnaBuaTypbl U paboumx AOKYMEHTOB)
A0NKHa 6bITb B Npegenax ot 300 go 500 JIk. OcHOBHOM NOTOK eCTECTBEHHOIO CBETA A0/IKEH
ObITb CNeBa, CO/IHEYHbIE y4Yn U BANKM He AO/IKHbI NoNaaaTth B Nose 3peHuns paboTatowero
M Ha 3KpPaHbl BUAEOMOHUTOPOB.

MoHnuTtop MK gonxeH HaxoguTbCA Ha paccTtoAaHMM 50—70 cm OT rnas onepaTtopa U UMeETb
aHTUONMKOBOE MOKpbITUE. [TOKpbITUE AO0MKHO TaKKe obecneuymBaTb CHATUE 3S/IEKTPO-
CTAaTMYECKOro 3apaaa C MOBEPXHOCTM 3KPaAHA, UCKIH0YATb UCKPEHNE U HAKOMIEHWUE MNbIAN.
Henb3a 3aropakmBaTb 3aZHIOK CTEHKY cMCTeMHOro 6s10Kka unu ctasutb MK BRAOTHYO K
CTeHe, 3TO NPUBOAMT K HapYLUEHWUIO OXNaXKAEHWUS CUCTEMHOro 6710Ka 1 ero neperpesy.
Pexxmum paboTbl M OTAbIXa OONKEH 3aBUCETb OT XapaKTepa BbiNosHsemol paboTbl. Mpwu
BBOAE [AaHHbIX, PefaKTUPOBAHUM NPOrpamm, CUYMUTbIBAaHUM UMHPOPMAUUM C 3IKpaHa
HenpepbIiBHAA NPOAO/IKUTENBHOCTb PaboTbl ¢ MK 6e3 pernameHTUPyeMbIX NEPEPbIBOB He
OO0MKHA NpeBblwaTh 2 YacoB. Yepes KaxKabl Yac paboTbl HEOOXOAMMO AenaTb NepepbiBbl
Ha oTabIX Mo 5—10 MUHYT unum no 15—20 MUHYT Kaxkable ABa Yaca paboTbl.
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1.9.

Bo BpemsA pernameHTMpPOBaHHbIX NEPepbIBOB AN CHATUA obLero yToMieHMA BO Bpems
nepepbiBOB HEOOXOANMMO NPOBOAUTL GU3KYAbTYPHbIE YNpParKHEHUA 0bLLero Bo3AencTams,
ynydwaroume GyHKUNMOHAIbHOE COCTOSSHUE HEPBHOM, CepAEeYHO-COCYAUCTOM, AbIXaTeIbHOM
CUCTEM, a TaKXKe YIy4LLALWMX KPOBOOOpALLEHME, CHUXKAIOLLMX MbILLEYHOE YTOMJIEHME.

1.10. B cnyyae BO3HUKHOBEHUSA Yy paboTatowmx ¢ NepcoHasibHbiIM KOMMbIOTEPOM 3PUTENBHOTO

2.1.
2.2.
2.3.

2.4,
2.5.
2.6.

2.7.

2.8.

2.9.

3.1.

3.2

anckomoopta M Apyrux HebnaronpuATHLbIX CYOBbEKTUBHbIX OLLYLWEHUA, HEecMoTpA Ha
cobnoaeHne CaHUTapHO-TUTMEHNYECKMX, SKOHOMUYECKMX TpeboBaHUI, peXXnmos Tpyaa v
oTAblXxa cnepyet NPUMEHATb UHAMBUAYANbHbIN NOAXOA B OrpaHUYEHUM BpemMeHU paboT ¢
NepcoHasibHbIM KOMMbIOTEPOM KOPPEKUMIO ANUTENIbHOCTU NEepepbiBOB AAA OTAbIXa WUAU
NPOBOAUTL CMEHy [AeATEeNIbHOCTM Ha APYrylo, He CBA3AHHYD C WCMNOAb30BaHMEM
NepCcoHasibHOro KOMMbloTepa.

2. TPEBOBAHMUSA OXPAHBI TPYJIA IIEPE/Il HAYAJIOM PABOTbI

BbIMbITb PYKM C Mbl1OM.
MoagrotoBuTb CBOE paboyee mecTo K paboTe, y6paTb NOCTOPOHHUE NPeaMETbI.
Y6eauTbcs B [0CTAaTOMHOM OCBELEHHOCTM paboyero mecta, OTCYTCTBUMM OTBAEKAOLLUX
OTpaKeHU 1 BNIMKOB Ha 3KpaHe, OTCYTCTBUM BCTPEYHOrO CBETOBOMO NOTOKA;
MpoBepuTb NPABUABLHOCTb NOAKAOYEHNA 060PYA0BAHMA K 3N1IEKTPOCETH;
MpoTepeTb cneuyanbHoM candeTKon NOBEPXHOCTb 3KPAHa, KNaBuaTypbl, MbILIKW;
MpoBepuTb NPaBUIbHOCTb YCTAHOBKW CTOJA, CTy/la, NONOXEHMA obopyaoBaHMA, yrna
HAK/OHA 3KpaHa, MNONOXEeHMA KhaBumaTypbl M (Npy HeobxoAMMOCTM) NPOU3BECTU
peryanpoBKy paboyero cTona U Kpecna, a TakKe pacnoioKeHne 31eMeHTOB KOMMNbOTepPa B
LUeNAax WCKNYEHUA HeyaobHbIX NO03, AAUTENbHbIX HanNpAXeHWn B COOTBETCTBUWU C
TpeboBaHMAMMN IPTOHOMUKMN.
MpuM  BKAKYEHMM  KOMMbOTEPA  onepaTop o06s3aH  cobaogatb  caeayroulyto
nocnefoBaTe/IbHOCTb BKAKOYEHWNS 060pyA0BaHMA:

®  BKHOYUTb B/IOK NUTAHUS;

®  BKAHOUUTb NepudepuitHbie yCTPonCTBa (MOHUTOP);

®  BK/IIOYNTb CUCTEMHbIN BN10OK.
OnepaTtopy 3anpeLaeTca NpuctynaTb K pabote npu:

e 0bOHapyKeHMM HencnpaBHOCTM 060pyA0BaHMS;

® OTCYTCTBMM 3aWMTHOrO 3a3emaeHuna MNK.
OcmoTpeTh pabouee MecTo ¥ yOpaTh NOCTOPOHHHUE PEAMETHI.

3. TPEBOBAHHSA OXPAHBI TPYJIA BO BPEMSI PABOTBI

Bo Bpems paboTbl onepatop 06A3aH:
® OblTb BHUMATENbHbBIM, HE OTBNIEKATLCA MOCTOPOHHMMM AENaMU N PA3rOBOPAMM.
® BbINOJIHATL TO/MIbKO Ty paboTy, KoTopasa emy Oblna nopyyeHa, U MO KOTOPOW OH
NMPOUHCTPYKTUPOBAH;
®  BbINOJIHATb CAHUTAPHblE HOPMbI U COB0AATb peXMMbl PaboTbl M OTAbIXA;
e cobnoaaTb nNpaBuWia 3KCMAYaTaLUKM BbIMUCNTENIbHOM TEXHUKM B COOTBETCTBUWU C
MHCTPYKLMAMM NO IKCNIyaTaumu;
® coAaepraTb B MOpAAKE M 4YMCTOTe paboyee MeCTO; [AepKaTb OTKPbITbIMU BCe
BEHTUNALMOHHbIE OTBEPCTUA YCTPOICTB;
® MpU HEOBXOAMMOCTM NPeKpaLLEHMA PAabOTbl HA HEKOTOPOE BPEMSA KOPPEKTHO 3aKPbITb
BCe aKTMBHbIe 3a4a4n, nuTaHue MK paspeluaeTca He OTKAYaTb;
Pabouee mecTto A0/MKHO ObITb 060PYAOBAHO TaK, YTODObI UCKAOYATL HeyAoOHble No3bl U
ANNTENbHbIE CTaTUYECKME HANPAMKEHMA Tena.
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3.3.

3.4.

4.1.

4.2.

4.3.

4.4.

4.5,

4.6.

5.1.

5.2.

Mpn pabote Ha MK pomKHa ObiTb  WUCKAKOYEHA BO3MOXKHOCTb OZAHOBPEMEHHOTO
NPUKOCHOBEHWA K 060PYA0BAHUIO M K YaCTAM MOMELLEHUA UM 060pyA0BaHMA, UMEIOLLMM
coeanHeHue ¢ 3emnein (pagmatopbl 6aTapeit, MeTaNIOKOHCTPYKLMM).

3anpewaetca ocTaBnATb 6e3 npucMoTpa BKAKOYEHHOe 06opyaoBaHMe, BCKPbIBATb
yctpotiicTea MK.

4. TPEBOBAHMS OXPAHBI TPYJIA B ABAPUMHBIX CUTYAIIUSX

Mpn BO3HMKHOBEHMWU HeucnpasBHocTM B [IK 3AMPELLAETCA nbiTaTbCA CaMOCTOATENLHO
YCTPaHUTb NPUYNHY HEMCNPABHOCTK, 06 3TOM HE0HXO4MMO COOBLLNTL HENOCPEeACTBEHHOMY
PYKOBOAUTEIO, @ TOT COODOLLLAET B COOTBETCTBYHOLLME CNYXKObI TEXHUYECKOTO 06CNYKMBaAHUA.
Bo Bcex cnyvasnx obHapy»KeHMA 06pbIBOB NPOBOAOB NUTAHUA, HEUCNPABHOCTU 3a3eM/IEHUA
N OpYyrux MOBPEXAEHUM 3N1eKTPoobopyaoBaHMA, NOABAEHMA 3aMaxa rapu HemepneHHOo
OTK/OUYUTb NUTaHME U coobWwmnTb 06 aBapUMHON cUTyaunn; Npu obHapyKeHUN YeNoBEKa,
nonasBLWero nog, HanpsXeHwe, HemegNeHHO 0cBObOOAWUTL ero OT AEeMCTBUA TOKa MyTem
OTK/IIOYEHUA INEKTPONUTAaHMA M A0 NpubbITMA Bpaya OKasaTb NOTepneslemMy NepByto
MeANLMHCKYIO NOMOLLb;

B cnyyae Bo3ropaHua snektponposoda unu MK HemeaneHHO OTKAOUYUTL ero OoT ceTw,
coobwmTb 06 3TOM B NOXKapHYyt 4YacTb no TenedpoHy 01 (112 ¢ mobunbHoro tenedoHa) u
Cco06WUTb OpraHn3aTtopam. OpraHM3aTopbl MOTYT NPUHATb PELLEeHME NPUCTYNUTDb K TYLIEHWUIO
noKapa YrNeKUcNoTHbIM Uan nopowKosbiMm orHetywmutenem. 3AMNPEWAETCA npumeHATb
NMeHHble OrHeTywuTenn Ana TyweHWs 31eKTPonpoBOAOK W obopyaoBaHMA nog
HanpAXeHMeM, TaK KaK NeHa — XOpOLLMI NPOBOAHMK 31EKTPUYECKOTO TOKa.

Mpu nobbix cnydasax cbos B pabote TexHMYeckoro obopyaoBaHWA MAW NPOrPaMMHOro
obecneyeHMA Hemea/sIeHHO BbI3BaTb TEXHMYECKOrO NpPeACTaBUTEeNs  UHXKEHEepHO-
TEXHUYECKOM CNYKObl 3KCNAYyaTaUUM BbIYNCANTENBHON TEXHUKK;

B cnyyae nosBneHuA pesu B r1asax, PE3KOM YXYALWEHUU BUOMMOCTU, HEBO3IMOMKHOCTU
chOKycMpoBaTb B3rNsA4 UAN HAaBECTU €ro Ha Pe3KOCTb, NoABAEHUN 60N B NaNbLAX U KNCTAX
PYK, ycuneHuun cepauebueHna HemeaneHHO NOKMHYTb pabovee mecto, coobwmTtb O
npouclieawem pykoBoguTento paboT n 06paTtnTbca K Bpady;

B cnyyae OTKNHOUEHMSA 3NEKTPONUTAHUA NpeKkpaTuTe paboTy 1 A0N0XKUTe pyKoBoautento. He
NbITaNTeCb CAMOCTOATENbHO BbIACHUTbL M YCTPAHATb NPUYMUHY. [TOMHUTE, YTO HanpAXKeHue
MOXKET TaK e HeOXUAAHHO NOABUTHLCA.

5. TPEBOBAHUSA OXPAHBI TPYJIA 11O OKOHYAHUU PABOT

OTkntounTb MK OT ceTn, wWrencenbHyO BUAKY NPU STOM AepPXKaTb 33 Kopnyc. 3anpeLLaeTca
oTKAtoYvaTth K 3a anekTtponposos. lNpu oTkaouyeHUU MK cO CbeMHbIM LLIHYPOM NUTAHMA
CHa4yana HeobXoAMMO OTK/IIOUYNTb BUJIKY OT PO3ETKK, a 3aTEM OTK/IOUYUTb NMUTAIOLWNIA LLIHYP
ot K.

MpuBecTn B Nopaaok paboyee mecto. YncTky MK oT Nbian He06Xx0AMMO NPOU3BOAUTDL TO/IbKO
nocne oTkatoveHus MK ot ceTwn.



MpunoxeHne 5

NHCTPYKIUA ITO OXPAHE TPYJIA
ITPH PABOTE C 3D-IIPUHTEPOM

OBIIME TPEBOBAHUA UHCTPYKIUU 110 TEXHUKE BE3OITACHOCTH ITPH
PABOTE C 3D-IIPUHTEPOM

1.1. K camocTtoatenbHon paboTte ¢ 3D-npuHTEpPOM AOMNYCKAOTCA NLA, U3YYMBLLME HACTOALLYIO

WMHCTPYKLMIO Npu paboTe Ha 3D-npuHTepe.

1.2. Bo Bpems paboTbl Ha 3D—NpuHTEepe Ha YenoBeKa BAUAIOT CieAytolme onacHble U BpeaHble

dakTOpbI:
® KcnapeHua NNacTuKa;
® Temnepatypa;
o wym.

1.3. Npn pabote Ha 3D-npuHTEpe He AOMyCKAaeTcA pPacnosiokeHue paboyero mecta B

nomeweHnax 6€e3 HaInunsA ecTeCTBEHHOM UIn MCKYCCTBEHHOVI BEHTUNALUMN.

1.4. QnAa 3awmMTbl NJacTMKA Ha KaTylWlKe OT nNpPAMbIX COJIHEYHbIX JIy4el  [OJIKHbI

npeAycMaTpPUBaTbCA CO/THLLE3aLMUTHbIE YCTPOMCTBA (LUTOPbI, NEHKA C METaNNIN3UPOBAHHbLIM
NOKPbITUEM, PETYINPYEMbBIE KaNto3M C BEPTUKAIbHbIMW MaHeNsMu u ap.)

1.5. B nomelleHnn KabuHetTa M Ha paboyem mecTe HeobxoaMMo NOoAAEP’KUBATb YUCTOTY M

NOopPAAOK, HE 3arpoMOoXKAaTb €ro NOCTOPOHHUMMU NpeamMmeTamu, NpPoBOANTb CUCTEMATUYECKOEe
npoBeTpmnBaHUE.

1.6. 060 Bcex BbIABNEHHbIX BO Bpemsa paboTbl HEMCNPABHOCTAX 060pyA0BaHMA HEOBX04MMO

[ONOXNUTb PYKOBOAMTENO, B C/ly4ae MNOJIOMKM HeobXxoAMMO OCTaHOBWUTbL paboTy Ao
YyCTpaHeHUs aBapuiHbIX 06cToATEeNbCTB. [pU OBHAPYKEHMM BO3MOMKHOW OMACHOCTM
npeaynpeanTb OKPYKAOLWNX U HeMeaNeHHO COObLWMTb OpraHM3aTopy.

2. TPEBOBAHMUS BE3OITACHOCTHU INEPE]l HAYAJIOM PABOTbBI
C 3D-TIPUHTEPOM

2.1. OcmoTpeTb 3D-npuHTEP N y6eanTbeca B UcnpaBHOCTM 060pya0BaHMA.
2.2. MpoBepUTb HasMumMe U HaZEKHOCTb I1EKTPONPOBOAKN, COCTOAHME INEKTPUYECKOTrO LWHYpa

1N BUNKK, 3alUUTHOIO 3a3eMN1EeEHNA 060py,CI|OBaHMFI.

2.3. MpoBepuTb UCNPABHOCTb BbIKAOYATENEN U APYTUX OPraHOB ynpasaeHusa 3D-npuHTepom.
2.4. B cnyyae obHapyKeHua ntobbix HencnpasHocTel K pabote He npuctynatb. Coobwmtb 06

3TOM OPraHM3aTopy, U TOJIbKO MNOC/AE YCTPAHEHUA HEMNONAZOK M ocoboro paspelleHus
NPUCTYNnUTb K paboTe.

2.5. TwartenbHo npoBeTpUTb NomelleHne ¢ 3D-npuHTepom, ybeamTbca, YTO MUKPOKAMMAT B

NOMeLLLEHMN HAaXOAMTCA B AONYCTUMbIX Npegenax:
e TemnepaTtypa BO3A4yxa B XONOAHbIM nepuog roga — 22—-24°C, B Tennblit nepmog roga —
23-25°C
® OTHOCWUTENbHAsA BNAXKHOCTb Bo3ayxa 40—60%.

3. TPEBOBAHMUS BE3OITACHOCTH BO BPEMS PABOTHI C 3D-IIPUHTEPOM

3.1. BKaoyaTtb M BblKAoYaTb 3D-npuHTEp caepyeT TOJIbLKO BblKAOYATENAMMK, 3anpeliaeTca

npoBoAnNTb OTKNHOYEHUE BbITACKUBAHUNEM BUTKU U3 PO3ETKMN.

3.2. 3anpewaeTca CHUMaTb 3alLUTHbIE YCTPOMCTBA C 060pyA0BaHMA U paboTaTb 6e3 HUMX, a TaKKe

NPWKACcaTbCA K HarpeTomy 3KCTPYAEpPY U CTOJIUKY.
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3.3.
3.4.
3.5.

3.6.

3.7.

3.8.
3.9.

He ponyckaTtb K 3D-NpUHTEPY NOCTOPOHHMX NNLL, KOTOPbIE HE Y4acTBYIOT B paboTe.
3anpewaeTca nepemeLatb U nepeHocuTb 3D-NpPUHTEP BO Bpems neyaTu.

3anpewaeTca Bo Bpems paboTbl 3D-npuHTEpPa NUTbL PAAOM KaKne-1Mbo HanuTKK, NpUHUMATb
nuLy.

3anpeuwaeTtca ntoboe Ppusnyeckoe BMeLLATENBCTBO BO BpeMs Mx paboTbl 3D-npuHTepa, 3a
NCKAOYEHNEM IKCTPEHHOM OCTaHOBKM MEeYaTh UM aBaPUMHOTO BbIK/TOYEHUA.
3anpewaeTca OCTaBAATb BKAOYEHHOe obopyaoBaHue 6e3 npucmoTpa.

3anpewiaeTca KnacTb npegmeTtbl Ha 3D-NPUHTEP MK B €r0 Kamepy.

CTtporo BbINO/IHATL 0b6WMe TpeboBaHUA 31eKTPOOE30MacHOCTM U NoXKapHON 6e30MacHoCTH,
TpeboBaHMA AAHHON MHCTPYKLMM MO OXpaHe Tpyaa npu paboTe Ha 3D-npuHTepe.

3.10. KATEFOPUYECKWM 3AMNPELLUAETCA camocToaTenbHo pa3bupaTb M NpOBOANTb PEMOHT 3D-

3.11.

4.1.

4.2.

4.3.

4.4,

5.1.

5.2.

5.3.

5.4.

npUHTEPa. OTU PaboTbl MOMKET BbINONHATb TO/IbKO CMELNaInCT.
CymmapHoe Bpems HenocpeacTBeHHOM paboTbl ¢ 3D-NpuHTEPOM B TeyeHue paboyero
AHA [ONKHO COCTaBNATb He bonee 6 Yacos.

4. TPEBOBAHMS OXPAHBI TPYJIA B ABAPUMHBIX CUTYAIIUSX

Mpy BO3HMKHOBEHUW HencnpaBHOCTU B paboTte 3D-npuHTEpa HEOBXOAMMO OTKAOUYUTL EFO
oT anektpocetn. 3AMPEWLAETCA nbiTaTbCA CaMOCTOATENIbHO  YCTPaHUTb  NPUYUHY
HeucrnpaBHocTM, 06 3TOM HeobxoAMMO COOOWUTL B COOTBETCTBYHOLIME  CAYXKObI
TEXHWUYECKOTO 06CNYKMBAHUA.

B cnyyae BO3ropaHus 3neKTponpoBoAa WMAW Apyrux Yacten 3D-npuHTepa HemenNeHHO
OTK/NIOYNUTb €ro oT cetu, coobwmTb 06 3TOM B NOXApPHYK 4YacTb no TenedpoHy 01 (112 c
MObUNbHOrO TenedpoHa) M coobWnTb opraHmsaTopam. OpraHM3aTopbl MOTYT MNPUHATb
peweHne nNPUCTYNUTb K TYLWEHMIO MoXKapa YrAEeKUCNOTHbIM UM MOPOLLKOBbIM
OTHeTywuTenem.

SANPEWAETCA npuvmeHATb NEHHble OrHeTywuTenn Ana TylWeHUA SNeKTPOMNpOBOAOK U
060pyn0BaHMA NoA HANPAXKEHNEM, TaK KaK NeHa — XOpPOLIMIA NPOBOAHMK 3N1EKTPUYECKOTO
TOKa.

B cnyyae nopaxeHWa pabOTHUKA 3NEKTPUYECKMM TOKOM OKas3aTb MepBYH MNOMOLLb
nocTpagaswemy, o6paTuTbCA B MeANyHKT UM Bbi3BaTb Bpaya.

5. TPEBOBAHUSA BE3OITACHOCTH I1IO OKOHYAHUU PABOTbI
C 3D-IIPUHTEPOM.

OTKNOUYMTb 3D-NPUHTEP OT 3NEKTPOCETU €ro LWTATHbIM BbIKAKOYaTeleM, @ NOTOM BbITalWUTb
LUITENCENbHYIO BUJIKY U3 PO3ETKM.

CHATb M NPOTEpPeTb OCTbIBLUMIA A0 KOMHATHOM TemnepaTypbl cTOANK 3D-NnpuHTEpPa YMCTOM
BNAXKHOM TKAHbIO, IGO0 NPOMbITb NPOTOYHOM BOAOM M BbITEPETbL HACYXO. YCTaHOBUTb CTO/IUK
obpaTHo.

Y6patb pabouee mecto. ObpeskM nnactMka M 6paK ybpaTb B OTAE/bHbIM MNaKeT Ans
nepepaboTKu.

TwaTesbHO NPOBETPUTb MOMELLLEHME.
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